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from low- towards high-water mark of a larger number of grains
than the backwash of the wave carries back. (6) The drying
of the shore by sun and wind agencies. (7) The lifting of the dried
sand and its transportation by high winds until it is brought to
rest by obstructions in the form of wreckage, cliffs, sand hills, etc.
Such obstructions may start not only a sand hill but a new range
of hills some distance away from the previous seaward line of
hills. Examples of this action are common along the Lancashire
coast from Freshfield to Southport.
In order that sand dunes may be formed in large amounts,
the following seven conditions are required, according to W. Ashton ;
if any are absent, sand hills will not be formed or will be insignificant
in extent :
1.  Contiguity to a coast on the windward side, which is in
process of marine denudation.
2.  Contiguity to mouths of rivers draining Millstone  Grit or
similar formations.
3.  A low flat shore.
4.  A coast of such a formation as not to be easily disintegrated,
such as true sand, and not of clay or chalk.
5.  The growth of star grass or other vegetation.    Vegetation
promotes hill-growth by the binding together of the sand, and even
more by the grains being caught by the long blades of grass, etc.
These grains fall in the lee of the plants, which push their way
upwards so long as they can obtain a supply of moisture for their
roots.    Windy months which happen to coincide with the grass-
growing period of the year are the most favourable to rapid hill-
growth.
Other sand binders are Salix repens, var. Argentea, or Silver
Willow, found between Birkdale and Formby; Triticum repens,
or creeping wheat grass, a smaller grass of blue-green colour
which grows above high-water mark at the foot of hills ; and the
sand sedge, Carex arenaria; sea holly, sea spurge, saltwort, and
sea rocket.
In Cornwall, wild thyme has been found a satisfactory substitute
for star grass. Sir Hyde Page, a noted engineer of his day, found
the planting of gorse bushes a.n effective check to blowing sand.
On the coasts of Norfolk, the Moray Firth, Norway, and Jutland,
maritime pines have proved very effective in stopping sand drift.
On the margin of Southampton Water, cc Spartina " grass has
proved very successful.
6.  A coast in general line with the prevailing winds.    This
condition is of great importance.    The most favourable direction
for the prevailing winds to strike a coast is at an angle of 10 or 15
degrees ;   they then have the maximum power of transmitting
sand from the foreshore.    Whenever extensive ranges of sand hills
are found, this condition is invariably present.
7.  Sea-wave action which brings in sand from the sea.
The sand carried by the wind impinges on the blades of star